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A
lthough most patients with atrial fibrillation present
without haemodynamic compromise, there is a small
group of patients who are considerably compromised by

the onset of atrial fibrillation. These patients require immediate
hospitalisation and urgent intervention to prevent further
deterioration.

The rate versus rhythm debate and the efficacy and safety of
anticoagulation are just two examples of key management
decisions the clinician and patient must face. This situation is
compounded in the haemodynamically unstable patient, both
by the need to act speedily and by the lack of research in this
area. Although there is general agreement that such patients
should be immediately hospitalised, supportive treatment (eg,
oxygen) provided, and treatment of any precipitants (eg, fever
and myocardial infarction) started, the decision regarding what
specific atrial fibrillation treatment should be embarked on is
more controversial.

Consensus statements by the Resuscitation Council (UK)1

and the American College of Cardiology/American Heart
Association Task Force/European Society of Cardiology2 have
given guidance on those patients considered at highest risk of
haemodynamic instability—that is, those with atrial fibrillation
with a ventricular rate .150 bpm, ongoing chest pain or critical
perfusion. Patients with lower rates and certainly rates
,120 bpm are more probably compromised by co-morbidities,
such as myocardial ischaemia, pneumonia or chronic obstruc-
tive pulmonary disease exacerbation, and treatment should be
aimed at resolving these. In the setting of haemodynamic
instability, concerns about intervention in the absence of
anticoagulation and echocardiography are counterbalanced by
the need for urgent treatment. This may include the need to
treat important problems such as hypoxia, left ventricular
failure, acute ischaemia, pyrexia and electrolyte disorders.

There are several specific precipitants and comorbidities that
mandate specific treatments. These include primary cardiac
electrophysiological abnormalities, such as Wolf–Parkinson–
White syndrome, in which patients may develop ventricular
rates .200 bpm with the potential for acute ventricular
dysfunction, and non-cardiac conditions, such as thyrotoxicosis,
in which atrial fibrillation will not respond to any strategy that
does not first treat the underlying thyroid disease.

Certain treatments are also known to be contraindicated or
ineffective in the above groups. For example, the slow onset of
action of digoxin makes it an inappropriate choice in haemodyna-
mically unstable patients, and drugs which block or delay
atrioventricular nodal conduction (eg, digoxin, verapamil and
diltiazem) are contraindicated in patients with Wolf–Parkinson–
White syndrome and other accessory pathway syndromes. If given,
the atrioventricular nodal blocking action of these drugs will
potentiate the ventricular response in atrial fibrillation, leading to
greater haemodynamic instability. In contrast, theuseof flecainide,
although contraindicated in most haemodynamically unstable

patients, as most will have ischaemic or structural heart disease, is
appropriate in patients with Wolf–Parkinson–White syndrome.

In patients with permanent atrial fibrillation in which
haemodynamic instability is associated with an unacceptably
high ventricular rate the primary aim is that of rate control. In
other patients with acceptable ventricular rates whose cardiac
function has been compromised by onset of atrial fibrillation in
the context of other cardiac abnormalities (eg, hypertensive
heart disease and valvular heart disease), rate control is
unlikely to bring about clinical improvement, and there is a
need for the restoration of sinus rhythm.

The systematic review for this guideline found limited trial
evidence to inform recommendations for the management of
atrial fibrillation in patients with acute haemodynamic instabil-
ity.

In patients with acute-onset atrial fibrillation and a mean
ventricular rate of 122 bpm, one retrospective observational
study3 found that of the 83% who were refractory (for at least
1 h) to intravenous procainamide, 89% were successfully
restored to sinus rhythm using DC cardioversion. Moreover,
the rate of adverse incidents or complications was 9% v 0% for
the two treatments. This study explicitly excluded patients who
were judged to require immediate electrical cardioversion or
intubation. Therefore, DC cardioversion was recommended in
all patients with atrial fibrillation presenting with haemody-
namic instability.

The use of amiodarone, which allows a fairly rapid reduction in
ventricular rate in most patients, with a proportion of these
reverting to sinus rhythm, is more common in UK clinical practice.
The guideline development group reviewed three studies4–6 which
determined the effectiveness of amiodarone. In these studies
(n = 60), 46% reverted to sinus rhythm at 30 min,4 73% at 12 h4

and 80% at 24 h.5 A considerable proportion of patients with
relatively low ventricular rates (mean heart rate 103/min)
developed a paradoxical bradycardia. The one study which
specifically examined the use of amiodarone in patients with
proven severe cardiac dysfunction (left ventricular ejection fraction
,15%) showed that 75% reverted to sinus rhythm within 30 min,
with a decrease in heart rate in all patients but a non-significant
increase in cardiac index.6 Thus, it was recommended that
amiodarone be used in patients when there is an unacceptable
delay in providing DC cardioversion.

A third study7 assessed the efficacy of diltiazem, a rate-limiting
calcium antagonist which resulted in an effective reduction in
ventricular rate in 75% of the patients studied, with 50%
achieving a rate of ,100 bpm and 80% achieving a rate reduction
of .20%. Thus, pharmacological rate control (with b-blockers or
rate-limiting calcium antagonists) is recommended in patients in
whom haemodynamic instability is related to an excessive
ventricular rate.

It was recognised that the evidence relating to amiodarone
toxicity should inform treatment strategies and that at all
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times, attention should be paid to the side effect profile of any
treatment used in the treatment of atrial fibrillation. The
Guideline Development Group were concerned that in the
absence of relevant published studies, the widespread use of
amiodarone has become a practice born of custom rather than
evidence. To this end, the guideline highlights that amiodarone
is a second-line choice for patients with known permanent
atrial fibrillation, where rate control is the primary aim, because
if it is used acutely there is an inherent risk that the drug will be
continued long term and thereby expose the patient to
potentially avoidable toxicity (fig 1).

None of the identified studies dealt with the issue of
anticoagulation in patients with acute haemodynamically
unstable atrial fibrillation. It is known that the onset of atrial
fibrillation is associated with a cluster of thromboembolic
events,8 but the development of intra-atrial thrombi and hence
the immediate risk of thromboembolism is regarded as very
small (but not insignificant) in the first 48 h. A study of 357
patients with symptoms indicating the onset of acute atrial
fibrillation showed that thromboembolism occured in three

patients in whom sinus rhythm was restored within 48 h (250
reverted spontaneously and 107 underwent cardioversion; none
were anticoagulated);9 indeed, similar rates of thromboembo-
lism have been found in other studies.10 However, intra-atrial
thrombus has been detected by transoesophageal echocardio-
graphy in 15% of patients with atrial fibrillation of ,72 h
duration.11

There have been no studies on patients with acute-onset
atrial fibrillation directly comparing the risk of thrombo-
embolism with the risks of anticoagulation. Thus, it was
recommended that heparin (either unfractionated or low
molecular weight) be used as soon as possible. If, however,
the patient was in extremis, no intervention should delay the
treatment directed specifically at reverting or controlling the
atrial fibrillation.

Oral anticoagulation should also be continued in patients in
whom the prior duration of atrial fibrillation is unknown.
When atrial fibrillation has started and sinus rhythm success-
fully restored within 48 h, and when the patient has no other
risk factors for atrial fibrillation, recurrence and reference to the
stroke risk stratification algorithm indicates anticoagulation to
be unnecessary, it need not be commenced. The risk factors for
recurrence of atrial fibrillation include previous recurrences of
atrial fibrillation, a history of failed attempts at cardioversion,
and structural heart disease (eg, mitral valve disease, left
ventricular dysfunction or an enlarged left atrium).

MANAGEMENT OF ATRIAL FIBRILLATION IN
PATIENTS POSTOPERATIVELY
Postoperative atrial fibrillation after cardiothoracic surgery is a
major problem occurring in approximately one third of patients
after coronary heart surgery.12 The occurrence of atrial fibrilla-
tion after valvular heart surgery is even higher.13 Postoperative
atrial fibrillation is associated with a greater risk of mortality
and morbidity.14 Furthermore, postoperative atrial fibrillation
predisposes people to a considerably increased risk of stroke
and thromboembolism, suggesting that patients should be
anticoagulated when postoperative atrial fibrillation persists for
.48 h.15 16

Although postoperative atrial fibrillation can be transient and
generally self-limiting, treatment is indicated for those patients
who remain symptomatic, as well as for those who become
haemodynamically unstable, or develop cardiac ischaemia or
heart failure. Conventional treatment strategies have included
electrical cardioversion, atrial overdrive pacing using temporary
epicardial pacing leads (if atrial flutter is the dominant
rhythm), pharmacological rate control and antithrombotic
treatment. Cardioversion may also be attempted before
discharge from hospital.

Management of medical comorbidities (eg, hypoxia) and the
correction of underlying electrolyte imbalance (especially potas-
sium and magnesium) is part of the management strategy for the
prevention of postoperative atrial fibrillation.17 Most cardiothor-
acic units have strategies to maintain the serum potassium at
.4 mmol/l and some will often endeavour to maintain the serum
potassium at .4.5 mmol/l.18 One recent meta-analysis found that
giving magnesium is an effective prophylactic measure for the
prevention of postoperative atrial fibrillation, but it did not
markedly alter the length of stay or in-hospital mortality.19

Currently, there is a marked variation in the management of
postoperative atrial fibrillation. The National Institute for Health
and Clinical Excellence (NICE) guideline investigated whether
the perioperative administration of antiarrhythmic drugs is an
effective prophylaxis in preventing postoperative atrial fibrilla-
tion, and in those cases where postoperative atrial fibrillation
develops, which is the most effective treatment strategy.

 

Figure 1 Haemodynamically unstable atrial fibrillation (AF) treatment
algorithm. (1) Diagnosis to be confirmed by electrocardiogram. Check
electrolytes and review chest x ray. Attempt to establish the aetiology of
acute haemodynamic instability. (2) Any emergency intervention should be
performed as soon as possible and the initiation of anticoagulation should
not delay any emergency intervention. (3) Where urgent pharmacological
rate control is indicated, intravenous treatment should be with (a) b-
blockers or rate-limiting calcium antagonists, (b) amiodarone, where b-
blockers or calcium antagonists are contraindicated or ineffective. (4)
Where there is a delay in organising electrical cardioversion, intravenous
amiodarone should be used. In those with known Wolf–Parkinson–White
syndrome, flecainide is an alternative (atrioventricular node blocking
agents such as diltiazem, verapamil or digoxin should not be used)
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Prophylaxis
In the prophylaxis and management of postoperative atrial
fibrillation, the appropriate use of antithrombotic therapy and
correction of identifiable precipitants (such as electrolyte
imbalance or hypoxia) are recommended. The systematic
review of this guideline identified that evidence was available
for amiodarone, a b-blocker, sotalol or rate-limiting calcium
antagonists as prophylactic treatments against postoperative
atrial fibrillation, although there were a few direct comparative
trials. In patients undergoing cardiothoracic surgery, the risk of
postoperative atrial fibrillation should be reduced by giving one
of the following: amiodarone, a b-blocker, sotalol or a rate-
limiting calcium antagonists. In patients undergoing cardiac
surgery or pre-existing b-blocker therapy, this treatment should
be continued unless contraindications develop (such as post-
operative bradycardia or hypotension).

Treatment
Unless contraindicated, a rhythm control strategy should be the
initial option for the treatment of postoperative atrial fibrilla-
tion after cardiothoracic surgery. Unless contraindicated, post-
operative atrial fibrillation after non-cardiothoracic surgery
should be managed in a similar manner to acute-onset atrial
fibrillation from any other precipitant.

CONCLUSION
The purpose of this guideline is the production of a rationale for
the treatment of patients with acute atrial fibrillation. One group
of patients would be those presenting to the emergency
department or any other acute hospital setting in whom atrial
fibrillation is associated with haemodynamic instability. As the
subject of atrial fibrillation with acute haemodynamic instability
has received little robust methodological study, some of the
recommendations in the NICE guideline necessarily had to be
extrapolated from other studies. The guideline highlights the
need for thorough initial evaluation to exclude relevant
comorbidites (eg, thyrotoxicosis), identify specific subgroups
(eg, patients with accessory pathways) and determine how long
atrial fibrillation has been present. It then directs the clinician
through a clear rationale to the conclusions that properly balance
the need for rapid treatment with an understanding of the risks

involved. Thus, the management algorithm recommends the use
of rapid-onset but low-toxicity modalities as preferred treatments
and discourages a single ‘‘one therapy fits all’’ approach.

In the setting of postoperative atrial fibrillation, the NICE
guideline provides recommendations for prophylaxis and
treatment of atrial fibrillation (table 1).
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Table 1 Recommendations for the management of acute
atrial fibrillation with haemodynamic compromise

1. In patients with a life-threatening deterioration in haemodynamic stability
after the onset of atrial fibrillation, emergency electrical cardioversion should
be performed, irrespective of the duration of the atrial fibrillation.
2. In patients with non-life-threatening haemodynamic instability after the
onset of atrial fibrillation, the following should be considered:

a. electrical cardioversion
b. where there is a delay in organising electrical cardioversion,

intravenous amiodarone should be used
c. in those with known Wolff–Parkinson–White syndrome:

–flecainide is an alternative for attempting pharmacological
cardioversion

–atrioventricular node blocking agents (such as diltiazem, verapamil
or digoxin) should not be used.

3. In patients with known permanent atrial fibrillation in which
haemodynamic instability is caused mainly by a poorly controlled ventricular
rate, a pharmacological rate control strategy should be used.
4. Where urgent pharmacological rate control is indicated, intravenous
treatment should be given with one of the following:

a. b-blockers or rate-limiting calcium antagonists
b. amiodarone, where b-blockers or calcium antagonists are

contraindicated or ineffective.
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